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(54) DEVICE AND METHOD FOR SOLID-STATE IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a solid-state 
image-pickup device and the image-pickup method, by 
which a dynamic range is optimized depending on an 
image-pickup state by freely setting a sensitivity ratio 
for exposure periods divided into plural numbers, 
depending on an incident luminous quantity. 
SOLUTION: A solid-state image-pickup element 30a 
divides an exposure period into plural numbers, 
generates an image signal S30a depending on charges 
stored for each period, a horizontal synchronization 
signal HD and a vertical synchronization signal VD 
generated by a synchronization signal which generates 
circuit 70 are fed to a timing generating circuit 60a and a 
signal processing circuit 40 to control the operating 
timing. A luminance signal detection circuit 80 detects a 
luminance signal S40 from the signal processing circuit 
40 to provide an output of a detection signal S80, an 
arithmetic circuit 90 applies arithmetic processing to the 
detection signal S80 to discriminate the lightness of an 

image, the contrast and the reverse light state, produces a control signal S90 and is fed back to 
an objective lens, the timing generating circuit 60a, and the signal processing circuit 40 for 
conducting exposure control. 




* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2, **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An electric charge accumulated in a photo detector according to incident light quantity 
from an image pick-up subject during an electric charge storage period is transmitted via 
transfer elements, A solid state camera which has a control means which controls time length of 
at least one period among periods which it is a solid state camera outputted as a picture signal, 
divided the above-mentioned electric charge storage period at least in two periods, the 1 st 
period and the 2nd period, and divided [ above-mentioned ] according to the above-mentioned 
incident light quantity. 

[Claim 2]The solid state camera according to claim 1 which controls time length of at least one 
period among periods which have a detection means which detects a described image signal, and 
the above-mentioned control means divided [ above-mentioned ] according to an output signal 
of the detection means concerned. 

[Claim 3]Transmit an electric charge accumulated in the above-mentioned photo detector to the 
above-mentioned holding mechanism, and it is made to hold to electric charge holding 
mechanism holding an electric charge accumulated in the above-mentioned photo detector, and 
the 1st timing after the above-mentioned end of the 1st period, The solid state camera 
according to claim 1 which has a transfer control means which transmits an electric charge 
currently held to the 2nd timing at the above-mentioned electric charge holding mechanism to 
the above-mentioned transfer elements, transmits an electric charge accumulated in the above- 
mentioned photo detector to the 3rd timing after the above-mentioned end of the 2nd period 
throughout [ 2nd above-mentioned term ] to the above-mentioned transfer elements, and is 
made to output. 

[Claim 4]A light sensing portion which consists of two or more photo detectors which were 
provided for every pixel and have been arranged at matrix form, A vertical transfer part which 
consists of transfer elements which transmit an electric charge which it stood in a row in a 
column direction, has been arranged for every light receiving element line of the above- 
mentioned light sensing portion, and was accumulated in the above-mentioned photo detector 
according to incident light quantity from an image pick-up subject during an electric charge 
storage period to a column direction, An electric charge sent from transfer elements of the 
above-mentioned vertical transfer part is transmitted to a line writing direction, A horizontal 
transfer part which consists of transfer elements outputted as a picture signal of a time series, 
and a detection means which detects a picture signal outputted by the above-mentioned 
horizontal transfer part, An exposure-time-control means to control time length of at least one 
period among periods which divided the above-mentioned electric charge storage period at least 
in two periods, the 1st period and the 2nd period, and divided [ above-mentioned ] according to 
an output signal of the above-mentioned detection means, Transmit an electric charge 
accumulated in a photo detector of the above-mentioned light sensing portion throughout [ 1st 
concerned term ] to the above-mentioned electric charge holding mechanism, and it is made to 
hold to electric charge holding mechanism holding an electric charge accumulated in the above- 
mentioned photo detector, and the 1st timing after the above-mentioned end of the 1st period, 
An electric charge currently held to the 2nd timing at the above-mentioned electric charge 



holding mechanism is transmitted to transfer elements of the above-mentioned vertical transfer 
part, A solid state camera which has a transfer control means which transmits an electric charge 
accumulated in a photo detector of the above-mentioned light sensing portion to the 3rd timing 
after the above-mentioned end of the 2nd period throughout [ 2nd concerned term ] to transfer 
elements of the above-mentioned vertical transfer part. 

[Claim 5]The solid state camera according to claim 4 with which the 2nd timing of the above is 
set as the above-mentioned vertical transfer part after an end of transmission of stored charge 
according to a picture signal of the front field. 

[Claim 6]The solid state camera according to claim 4 which an electric charge of each photo 
detector is cleared and the next electric charge storage period starts after an electric charge 
accumulated in a photo detector of the above-mentioned light sensing portion to the 1st timing 
of the above transmits to the above-mentioned electric charge holding mechanism. 
[Claim 7]A light sensing portion which consists of two or more photo detectors which were 
provided for every pixel and have been arranged at matrix form, A vertical transfer part which 
consists of transfer elements which transmit an electric charge which it stood in a row in a 
column direction, has been arranged for every light receiving element line of the above- 
mentioned light sensing portion, and was accumulated in the above-mentioned photo detector 
according to incident light quantity from an image pick-up subject during an electric charge 
storage period to a column direction, An electric charge sent from transfer elements of the 
above-mentioned vertical transfer part is transmitted to a line writing direction, A horizontal 
transfer part which consists of transfer elements outputted as a picture signal of a time series, 
and a detection means which detects a picture signal outputted by the above-mentioned 
horizontal transfer part, An exposure-time-control means to control time length of at least one 
period among periods which divided the above-mentioned electric charge storage period at least 
in two periods, the 1st period and the 2nd period, and divided [ above-mentioned ] according to 
an output signal of the above-mentioned detection means, Transmit an electric charge 
accumulated in a photo detector of the above-mentioned light sensing portion throughout [ 1st 
concerned term ] to the above-mentioned electric charge holding mechanism, and it is made to 
hold to electric charge holding mechanism holding an electric charge accumulated in the above- 
mentioned photo detector, and the 1st timing after the above-mentioned end of the 1st period, 
Inside of an electric charge which transmits an electric charge accumulated with a photo 
detector of odd lines among electric charges currently held to the 2nd timing at the above- 
mentioned electric charge holding mechanism to transfer elements of the above-mentioned 
vertical transfer part, and is held to the 3rd timing at the above-mentioned electric charge 
holding mechanism, An electric charge accumulated with a photo detector of even lines is 
transmitted to transfer elements of the above-mentioned vertical transfer part, An electric 
charge accumulated in a photo detector of odd lines of the above-mentioned light sensing 
portion to the 4th timing after the above-mentioned end of the 2nd period throughout [ 2nd 
concerned term ] is transmitted to transfer elements of the above-mentioned vertical transfer 
part, A solid state camera which has a transfer control means which transmits an electric charge 
accumulated in a photo detector of even lines of the above-mentioned light sensing portion to 
the 5th timing throughout [ 2nd above-mentioned term ] to transfer elements of the above- 
mentioned vertical transfer part. 

[Claim 8]The solid state camera according to claim 7 constituted by charge holding element 
which stores an electric charge which the above-mentioned electric charge holding mechanism 
was established for every photo detector of the above-mentioned light sensing portion, and has 
been sent from each photo detector of the above-mentioned light sensing portion to the 1st 
timing of the above. 

[Claim 9]The solid state camera according to claim 7 which an electric charge of each photo 
detector is cleared and the next electric charge storage period starts after an electric charge 
accumulated in a photo detector of the above-mentioned light sensing portion to the 1st timing 
of the above transmits to the above-mentioned electric charge holding mechanism. 
[Claim 10]The solid state camera according to claim 7 with which 1 time of transfer operation is 
performed in the above-mentioned vertical transfer part after stored charge of a photo detector 
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horizontal transfer element, It is an imaging method of a solid state camera outputted as a 
picture signal of a time series, The above-mentioned electric charge storage period is divided at 
least in two periods, the 1st period and the 2nd period, Time length of at least one period is 
controlled among periods which divided [ above-mentioned ] according to a described image 
signal, An electric charge accumulated in the above-mentioned photo detector to the 1st timing 
after the above-mentioned end of the 1st period is held, An electric charge accumulated with a 
photo detector of odd lines among electric charges held [ above-mentioned ] to the 2nd timing is 
transmitted to the above-mentioned vertical transfer element, An electric charge accumulated 
with a photo detector of even lines among electric charges held [ above-mentioned ] to the 3rd 
timing is transmitted to the above-mentioned vertical transfer element, An imaging method of a 
solid state camera which transmits an electric charge accumulated in a photo detector of odd 
lines to the 4th timing after the above-mentioned end of the 2nd period to the above-mentioned 
vertical transfer element, and transmits an electric charge accumulated in a photo detector of 
even lines to the 5th timing to the above-mentioned vertical transfer element. 
[Claim 19] An imaging method of the solid state camera according to claim 18 which clears an 
electric charge of the above-mentioned photo detector, and starts the next electric charge 
storage period after transmitting an electric charge accumulated in the above-mentioned photo 
detector to the 1st timing of the above to the above-mentioned electric charge holding 
mechanism. 

[Claim 20]An imaging method of the solid state camera according to claim 18 with which the 2nd 
timing of the above is set as the above-mentioned vertical transfer element after an end of 
transmission of stored charge according to a picture of the front field. 

[Claim 21]An imaging method of the solid state camera according to claim 18 mixed with an 
electric charge to which the above-mentioned vertical transfer element performed 1 time of 
transfer operation after transfer operation in the 2nd timing of the above, and an electric charge 
of after-transmission each transfer elements has been sent to the 3rd timing of the above. 
[Claim 22] An imaging method of the solid state camera according to claim 18 mixed with an 
electric charge to which the above-mentioned vertical transfer element performed 1 time of 
transfer operation after the 4th transfer operation of the above, and an electric charge of each 
transfer elements after transmission has been sent to the 5th timing of the above. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]The exposure time in at least one period is controlled by this invention 
among two or more periods which divided the solid state camera, for example, an electric charge 
storage period, in two or more periods, and were divided according to the contrast of incident 
light quantity and a picture, etc. 

Therefore, the incident-light-quantity-sensitivity characteristic of each period is controlled, and 
it is hard to be saturated to incident light quantity, and is related with a solid state camera which 
can do a dynamic range widely, and an imaging method for the same. 

[0002] 

[Description of the Prior Art]In the solid state camera using CCD (Charge Coupled Device: 
charge coupled devices) etc., The signal charge which accumulated the electric charge according 
to the incident light from an image pick-up subject, and was accumulated by transfer elements 
etc. is changed into the electrical signal of a time series using photo detectors, such as a photo- 
diode, and it outputs as a picture signal. 

[0003] Drawing 7 is a block diagram showing the example of 1 composition of the conventional 
solid state camera. The solid state camera of this example is constituted by the object lens 10, 
the light filter 20, the solid state image pickup device 30, the digital disposal circuit 40, the drive 
circuit 50, the timing generating circuit 60, the synchronizing signal generation circuit 70, the 
luminance-signal detector circuit 80, and the arithmetic circuit 90 like a graphic display. 
[0004]Horizontal Synchronizing signal HD and Vertical Synchronizing signal VD are generated by 
the synchronizing signal generation circuit 70, respectively. The timing generating circuit 60 
operates synchronizing with Horizontal Synchronizing signal HD and Vertical Synchronizing signal 
VD from the synchronizing signal generation circuit 70, and generates the driving pulse signal 
S60 which controls the operation timing of the whole solid state camera. The drive circuit 50 
carries out current / amplitude amplification, and inputs the driving pulse signal S60 from the 
timing generating circuit 60 into the solid state image pickup device 30. 

[0005]The incident light from an image pick-up subject is irradiated by the solid state image 
pickup device 30 via the object lens 10 and the light filter 20. The solid state image pickup 
device 30 is the timing set up with the driving pulse signal S50 amplified by the drive circuit 50, 
generates the picture signal S30 which is an electrical signal according to incident light quantity, 
and outputs it to the digital disposal circuit 40. The digital disposal circuit 40 is outputted as 
video signal S VDQ , after processing the picture signal from the solid state image pickup device 30 

and adding Horizontal Synchronizing signal HD and Vertical Synchronizing signal VD from the 
synchronizing signal generation circuit 70 to it. 

[0006]In response to the video signal (only henceforth a luminance signal) S40 which includes 
the luminance-signal information in the middle of processing in the digital disposal circuit 40, the 
luminance-signal detector circuit 80 detects it, and outputs the detection signal S80. The 
arithmetic circuit 90 performs the judgment of the luminosity of a picture, contrast, or a 
backlight state based on it in response to the detection signal S80 from the luminance-signal 



detector circuit 80. According to a decision result, the control signal S90 which performs setting 
out of shutter speed or AGC is generated, the object lens 10, the timing generating circuit 60 
and the digital disposal circuit 40 are supplied, respectively, and this feedback performs exposure 
control. 

[0007]Drawing 8 is a plot plan showing the structure of the solid state image pickup device 30 
used for the conventional solid state camera. The plurality by which the solid state image pickup 
device 30 has been arranged like a graphic display at matrix form, For example (), [ mxn and ] m 

and n are positive integers — photo detector PD, , PD. „ — PD PD PD 

1 of an individual, 1' 1, 2' ' 1, n' 2, 1' 2, 

2' ' PD 3, 1' PD 3, 2- • PD m 1' PD m 2' — ■ the ''S ht sensing portion constituted by PD 
ox j • • . i , ' .. ' m and n' 

btand in a row in the column direction of a light sensing portion, and it is provided in the 
termination of the vertical transfer part 32 which consists of transfer elements provided for 
every sequence of a photo detector, the horizontal transfer part 34 which consists of transfer 
elements which transmit the electric charge sent from the vertical transfer part to a line writing 
direction, and a horizontal transfer part, It is constituted by the electric charge detection 
amplifier 36 which detects the existence of an electric charge, and the output amplifier 38 which 
outputs the signal from the electric charge detection amplifier 36. The vertical transfer part 32 is 
constituted by transfer-elements 32_, of n sequence arranged in the column direction of the 
matrix, 32_ 2 , — , 32_ n , for example according to the sequence of the photo detector arranged at 
matrix form. 

[0008]Namely, the solid state image pickup device 30 is a solid state image pickup device of the 
general Inta line system, and is premised on the field read operation which mixes the signal 
charge of the photo detector which adjoined perpendicularly inside the vertical transfer element 
of a vertical transfer part. 

[0009]Photo detector PD, PD, 2 , — , PD, n , PD 2 PD, 2 , - PD 3 PD 3 2 , - PD m PD m 
2- PD m, and n' For sample, '* is constituted by photosensors, such as a photo-diode which 
accumulates the electric charge of the specified quantity according to the light volume which 
entered during exposure time (electric charge storage period), and the vertical transfer element 
and the horizontal transfer element are constituted by the register, for example. The output 
signal from the output amplifier 38 is the picture signal S30 generated with the solid state image 
pickup device 30. 

[0010] Drawing 9 is a key map showing operation of charge transfer and mixing. [ in / in the wave 

form chart and drawing 10 in which the operation timing of the solid state image pickup device 

30 is shown / the solid state image pickup device 30 ] Hereafter, the charge storage in the solid 
state .mage p.ckup device 30, transmission, and mixed operation of this example are explained 
referring to these Drawings. As shown in drawing 9, the electric charge accumulated in each 
photo detector of the light sensing portion at the exposure time A is read to the transfer 
elements (only henceforth a vertical transfer register) of a vertical transfer part in the timing of 
time T R0) . It becomes possible only after entering at the vertical blanking period after the 
charge transfer in a vertical transfer register is completed, and this operation cannot be 
performed other than vertical blanking. The photo detector which became immediately after this 
read out in the sky starts the accumulation operation of the following 1 field. 
[001 1]After the signal charge accumulated with the photo detector of odd lines among the signal 
charges accumulated in the same exposure time A and the signal charge accumulated with the 
photo detector of even lines were mixed within the vertical transfer register, It is transmitted to 
the electric charge detection amplifier 36 at a time series, the result of electric charge detection 
is amplified by vertical transfer, the transmission between vertical register horizontal registers 
and horizontal transfer with the output amplifier 38, and the signal charge accumulated in the ' 
^OOl^r 6 time A eXP ° SUre time B ' res P ectivel V is outputted as the picture signal S30. 

[Problem(s) to be Solved by the InventionjBy the way, in the conventional solid state camera 
mentioned above, the storage period of each ****** which constitutes the picture of the 1 field 



is only one period per each field, and the sensitivity characteristic over the amount of input light 
serves as a temporary straight line, as shown in drawing 1 1. In this case, if the amount of input 
light becomes to some extent large, the output of a photo detector will be saturated and the 
high-intensity portion of a picture will be crushed. In order to avoid the saturation of a picture, 
there is usage which suppresses the sensitivity characteristic over light volume using exposure 
control functions, such as an electronic shutter, but the sensitivity in a portion dark on the 
contrary runs short, and it becomes impossible to obtain sufficient output level. That is, when 
the difference of the luminance level in 1 screen picturizes a large photographic subject, there is 
a disadvantage that enough dynamic ranges cannot be obtained. 

[0013]In [ as shown in drawing 7, in the luminance-signal detector circuit 80, processing of 
integration treatment peak detection, etc. is performed to the luminance signal S40 from the 
digital disposal circuit 40 and ] the arithmetic circuit 90 the detection signal S80 from the 
luminance-signal detector circuit 80, The luminosity of a picture, the judgment of contrast and a 
backlight state, etc. are performed. Although speed control of an electronic shutter, mechanism 
iris control of the object lens 10, or gain control of AGC is automatically performed to the image 
state judged in the arithmetic circuit 90, Since exposure setting out which can choose the 
conventional solid state camera is a general way, when the difference of the luminance level in 1 
screen picturizes a large photographic subject, the problem that enough dynamic ranges cannot 
be obtained remains. 

[0014]this invention is made in view of this situation, and comes out. The purpose is to set up 
arbitrarily the sensitivity ratio of the exposure time divided into plurality according to the 
decision result of **, and according to incident light quantity, a sensitivity characteristic can be 
set up freely, and it is in providing a solid state camera which can optimize a dynamic range 
according to an image pick-up state, and an imaging method for the same. 

[0015] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, a solid state 
camera of this invention, An electric charge accumulated in a photo detector according to 
incident light quantity from an image pick-up subject during an electric charge storage period is 
transmitted via transfer elements during a transmission period, It is a solid state camera 
outputted outside as a picture signal, and the above-mentioned electric charge storage period is 
divided at least in two periods, the 1st period and the 2nd period, and it has a control means 
which controls time length of at least one period among periods which divided [ above- 
mentioned ] according to the above-mentioned incident light quantity. 

[0016]It has a detection means which detects a described image signal suitably, and the above- 
mentioned control means controls time length of at least one period by this invention among 
periods which divided [ above-mentioned ] according to an output signal of the detection means 
concerned. A solid state camera of this invention is provided with the following. 
Electric charge holding mechanism holding an electric charge accumulated in the above- 
mentioned photo detector. 

Transmit an electric charge accumulated in the above-mentioned photo detector to the above- 
mentioned holding mechanism, and it is made to hold to the 1st timing after the above- 
mentioned end of the 1st period, A transfer control means which transmits an electric charge 
currently held to the 2nd timing at the above-mentioned electric charge holding mechanism to 
the above-mentioned transfer elements, transmits an electric charge accumulated in the above- 
mentioned photo detector to the 3rd timing after the above-mentioned end of the 2nd period 
throughout [ 2nd above-mentioned term ] to the above-mentioned transfer elements, and is 
made to output. 

[001 7]A solid state camera of this invention is provided with the following. 

A light sensing portion which consists of two or more photo detectors which were provided for 
every pixel and have been arranged at matrix form. 

A vertical transfer part which consists of transfer elements which transmit an electric charge 
which it stood in a row in a column direction, has been arranged for every light receiving element 



line of the above-mentioned light sensing portion, and was accumulated in the above-mentioned 
photo detector according to incident light quantity from an image pick-up subject during an 
electric charge storage period to a column direction. 

A horizontal transfer part which consists of transfer elements which transmit an electric charge 
sent from transfer elements of the above-mentioned vertical transfer part to a line writing 
direction, and are outputted as a picture signal of a time series. 

A detection means which detects a picture signal outputted by the above-mentioned horizontal 
transfer part, and the above-mentioned electric charge storage period are divided at least in two 
periods, the 1st period and the 2nd period, An exposure-time-control means to control exposure 
time of at least one period among periods which divided [ above-mentioned ] according to an 
output signal of the above-mentioned detection means, Transmit an electric charge accumulated 
in a photo detector of the above-mentioned light sensing portion throughout [ 1st concerned 
term ] to the above-mentioned electric charge holding mechanism, and it is made to hold to 
electric charge holding mechanism holding an electric charge accumulated in the above- 
mentioned photo detector, and the 1st timing after the above-mentioned end of the 1st period, A 
transfer control means which transmits an electric charge currently held to the 2nd timing at the 
above-mentioned electric charge holding mechanism to transfer elements of the above- 
mentioned vertical transfer part, and transmits an electric charge accumulated in a photo 
detector of the above-mentioned light sensing portion to the 3rd timing after the above- 
mentioned end of the 2nd period throughout [ 2nd concerned term ] to transfer elements of the 
above-mentioned vertical transfer part. 

[001 8] A solid state camera of this invention is provided with the following. 

A light sensing portion which consists of two or more photo detectors which were provided for 
every pixel and have been arranged at matrix form. 

A vertical transfer part which consists of transfer elements which transmit an electric charge 
which it stood in a row in a column direction, has been arranged for every light receiving element 
line of the above-mentioned light sensing portion, and was accumulated in the above-mentioned 
photo detector according to incident light quantity from an image pick-up subject during an 
electric charge storage period to a column direction. 

A horizontal transfer part which consists of transfer elements which transmit an electric charge 
sent from transfer elements of the above-mentioned vertical transfer part to a line writing 
direction, and are outputted as a picture signal of a time series. 

A detection means which detects a picture signal outputted by the above-mentioned horizontal 
transfer part, and the above-mentioned electric charge storage period are divided at least in two 
periods, the 1st period and the 2nd period, An exposure-time-control means to control exposure 
time of at least one period among periods which divided [ above-mentioned ] according to an 
output signal of the above-mentioned detection means, Transmit an electric charge accumulated 
in a photo detector of the above-mentioned light sensing portion throughout [ 1st concerned 
term ] to the above-mentioned electric charge holding mechanism, and it is made to hold to 
electric charge holding mechanism holding an electric charge accumulated in the above- 
mentioned photo detector, and the 1st timing after the above-mentioned end of the 1st period, 
An electric charge accumulated with a photo detector of odd lines among electric charges 
currently held to the 2nd timing at the above-mentioned electric charge holding mechanism is 
transmitted to transfer elements of the above-mentioned vertical transfer part, An electric 
charge accumulated with a photo detector of even lines among electric charges currently held to 
the 3rd timing at the above-mentioned electric charge holding mechanism is transmitted to 
transfer elements of the above-mentioned vertical transfer part, An electric charge accumulated 
in a photo detector of odd lines of the above-mentioned light sensing portion to the 4th timing 
after the above-mentioned end of the 2nd period throughout [ 2nd concerned term ] is 
transmitted to transfer elements of the above-mentioned vertical transfer part, A transfer 
control means which transmits an electric charge accumulated in a photo detector of even lines 
of the above-mentioned light sensing portion to the 5th timing throughout [ 2nd above- 
mentioned term ] to transfer elements of the above-mentioned vertical transfer part. 



[0019]During an electric charge storage period, an imaging method of a solid state camera of this 
invention transmits an electric charge which accumulated and accumulated an electric charge in 
a photo detector according to incident light quantity from an image pick-up subject via transfer 
elements, and outputs it as a picture signal. The above-mentioned electric charge storage period 
is divided at least in two periods, the 1st period and the 2nd period, and time length of at least 
one period is controlled among periods which divided [ above-mentioned ] according to the 
above-mentioned incident light quantity. 

[0020]An imaging method of a solid state camera of this invention. Two or more photo detectors 
arranged at matrix form accumulate an electric charge according to incident light quantity from 
an image pick-up subject during an electric charge storage period, An accumulated electric 
charge is transmitted to a sequence method of the above-mentioned matrix by a vertical 
transfer element arranged for every sequence of the above-mentioned photo detector, An 
electric charge sent by the above-mentioned vertical transfer element is transmitted to a line 
writing direction of the above-mentioned matrix by a horizontal transfer element, It is an imaging 
method of a solid state camera outputted as a picture signal of a time series, The above- 
mentioned electric charge storage period is divided at least in two periods, the 1st period and 
the 2nd period. Time length of at least one period is controlled among periods which divided 
[ above-mentioned ] according to a described image signal, An electric charge accumulated in 
the above-mentioned photo detector to the 1st timing after the above-mentioned end of the 1st 
period is held, An electric charge accumulated with a photo detector of odd lines among electric 
charges held [ above-mentioned ] to the 2nd timing is transmitted to the above-mentioned 
vertical transfer element, An electric charge accumulated with a photo detector of even lines 
among electric charges held [ above-mentioned ] to the 3rd timing is transmitted to the above- 
mentioned vertical transfer element, An electric charge accumulated in a photo detector of odd 
lines to the 4th timing after the above-mentioned end of the 2nd period is transmitted to the 
above-mentioned vertical transfer element, and an electric charge accumulated in a photo 
detector of even lines to the 5th timing is transmitted to the above-mentioned vertical transfer 
element. 

[0021]Since exposure time of at least one period is controlled among two or more periods which 
an image pick-up period of a solid state camera was divided at plurality, for example, at least two 
periods, and were divided according to incident light quantity according to this invention, A 
sensitivity ratio of exposure time divided into plurality according to incident light quantity from a 
photographic subject and image pick-up conditions, the image pick-up purpose, etc. can set up 
arbitrarily, and optimization of a dynamic range of a solid state camera can be realized. 
[0022]A light sensing portion which consists of a photo detector which was provided for every 
pixel and has been arranged concretely at matrix form, for example, A vertical transfer register 
which transmits and mixes perpendicularly a signal charge accumulated in a photo detector 
during exposure time, To a solid state image pickup device which consists of a horizontal 
transfer register transmitted horizontally, a signal charge sent from a vertical transfer register. 
By adding a detection means which detects a luminance signal of a picture signal outputted from 
a horizontal transfer register, and controlling exposure time in at least one period among two or 
more periods divided according to detection results of a detection means, A sensitivity ratio of 
each exposure time can be set up and a dynamic range of a solid state camera can be optimized. 

[0023]ln order to set up freely exposure time of two or more divided periods, a charge holding 
element which holds stored charge of each photo detector for every photo detector of each light 
sensing portion temporarily is provided in a solid state image pickup device. For example, as an 
example, when charge storage time divides into two, the 1st period and the 2nd period, all signal 
charges accumulated in each photo detector to the 1st timing after the end of the 1st period are 
transmitted to a charge holding element. And in the 2nd timing and 3rd timing after vertical 
transfer of the 1 field in a vertical transfer register is completed, a maintenance electric charge 
of odd lines and even lines in a charge holding element is transmitted to a vertical transfer 
register one by one, and is mixed in a vertical transfer register. In the 4th and 5th timing after 



the end of the 2nd period, a signal charge accumulated in a photo detector of odd lines and even 
lines is transmitted to a vertical transfer register one by one, After being mixed in a vertical 
transfer register, it is transmitted to a horizontal register and is further outputted as a picture 
signal of a time series with a horizontal transfer register. Exposure time of two or more periods 
divided in this way can set up arbitrarily, the incident-light-quantity-sensitivity characteristic of 
a solid state image pickup device can be set up arbitrarily, and optimization of a dynamic range 
can be realized. 
[0024] 

[Embodiment of the Invention]Drawing 1 is a circuit diagram showing one embodiment of the 
solid state camera concerning this invention. The solid state camera of this example is 
constituted by the object lens 10, the light filter 20, the solid state image pickup device 30a, the 
digital disposal circuit 40, the drive circuit 50, the timing generating circuit 60a, the synchronizing 
signal generation circuit 70, the luminance-signal detector circuit 80, and the arithmetic circuit 
90 like like a graphic display. 

[0025]lf the solid state camera of this embodiment removes the solid state image pickup device 
30a and the timing generating circuit 60a compared with the conventional solid state camera 
shown in drawing 7, other component part is constituted by the almost same circuit. However, by 
having devised the composition and operation timing of the solid state image pickup device 30a 
in this invention, The exposure time in at least one period can be arbitrarily set up among two or 
more periods divided from the electric charge storage period, The sensitivity characteristic of 
each exposure time in a solid state camera could be set up freely by this, degradation of the 
light volume-sensitivity characteristic in a high luminance region could be avoided, and 
optimization of the dynamic range was realized. In order to control the solid state image pickup 
device 30a operation timing to which improvement was performed, a change according to it of 
the timing generating circuit 60a is made. 

[0026]In the solid state camera shown in drawing 1. Horizontal Synchronizing signal HD and 
Vertical Synchronizing signal VD are generated by the synchronizing signal generation circuit 70, 
respectively. The timing generating circuit 60a operates synchronizing with Horizontal 
Synchronizing signal HD and Vertical Synchronizing signal VD from the synchronizing signal 
generation circuit 70, and generates the driving pulse signal S60a which controls the operation 
timing of the whole solid state camera. The drive circuit 50 carries out current / amplitude 
amplification, and inputs the driving pulse signal S60a from the timing generating circuit 60 into 
the solid state image pickup device 30a. 

[0027]The incident light from an image pick-up subject is irradiated by the solid state image 
pickup device 30a via the object lens 10 and the light filter 20. The solid state image pickup 
device 30a is the timing set up with the driving pulse signal S50 amplified by the drive circuit 50, 
generates the picture signal S30a according to incident light quantity, and outputs it to the 
digital disposal circuit 40. The digital disposal circuit 40 is outputted as video signal S VD0 , after 
processing the picture signal from the solid state image pickup device 30 and adding Horizontal 
Synchronizing signal HD and Vertical Synchronizing signal VD from the synchronizing signal 
generation circuit 70 to it. 

[0028]The luminance-signal detector circuit 80 detects it in response to the luminance signal 
S40 in the middle of processing in the digital disposal circuit 40, and outputs the detection signal 
S80, The arithmetic circuit 90 performs the judgment of the luminosity of a picture, contrast, or 
a backlight state based on it in response to the detection signal S80 from the luminance-signal 
detector circuit 80. According to a decision result, the control signal S90 which performs shutter 
speed control, mechanism iris control of an object lens, or gain control of AGC is generated, the 
object lens 10, the timing generating circuit 60a, and the digital disposal circuit 40 are supplied, 
respectively, and this feedback performs exposure control. 

[0029]Drawing 2 is a plot plan showing the internal configuration of the solid state image pickup 
device 30a in this embodiment. The plurality by which the solid state image pickup device 30a 
has been arranged like a graphic display at matrix form, For example, it has photo detector PD 1 

of an individual (mxn), V PD 1, V ~> PD 1, n' PD 2, 1' PD 2, V ~~ PD 3, V PD 3, 2' " PD m, V PD m, 2™' and 



the light sensing portion constituted by PD m and n , Furthermore, charge holding element CR 1 v 

CR 1, 2- - CR 1, n- CR 2, 1. CR 2, 2' - CR 3, V CR 3, 2' ~ CR m, 1- CR m , V " CR m , and n are Prided 
in a light sensing portion for every photo detector, The electric charge retaining function holding 
the stored charge of each photo detector was added to the solid state camera of this 
embodiment by this. It stands in a row in the column direction of a light sensing portion like the 
conventional solid state camera shown in drawing 7, It is provided in the termination of the 
vertical transfer part 32 which consists of transfer elements provided for every sequence of a 
photo detector, the horizontal transfer part 34 which consists of transfer elements which 
transmit the electric charge sent from the vertical transfer part to a line writing direction, and a 
horizontal transfer part, The electric charge detection amplifier 36 which detects the existence 
of an electric charge, and the output amplifier 38 which outputs the signal from the electric 
charge detection amplifier 36 are formed, respectively. 

[0030]Photo detector PD 1 v PD 1 2 , PD, 3 , — PD 1 PD„ v —, PD, — , PD PD 

1 ♦ 1 1 » *■ '» ° 1 » n z, i o, I m, 1 m, and 

n , For example, it is constituted by photosensors, such as a photo-diode which accumulates the 

electric charge of the specified quantity according to the light volume which entered during 
exposure time. Charge holding element CR, CR, 2 , — , CR, n , CR 2 v CR 2 2 , — , CR 3 CR 3 

" CR m, V CR m, 2' " CR m, and n' 11 cons ' s ts of a charge holding element held temporarily, and a 
register or a capacitor can constitute the electric charge accumulated in the photo detector as 
the example, for example. 

[0031]The vertical transfer part 32 is constituted by transfer-elements 32^ of n sequence 
arranged in the column direction of the matrix, 32_ 2 , — , 32_ n , for example according to the 
sequence of the photo detector arranged at matrix form, and transfer elements are constituted 
by the register, for example. The horizontal transfer part 34 consists of a horizontal transfer 
element which transmits the electric charge sent from the vertical transfer part horizontally (line 
writing direction of the matrix which a photo detector makes). The horizontal transfer element is 
constituted by the register like the vertical transfer element, for example. 
[0032]The wave form chart and dravying 4 which drawing 3 shows the operation timing of the 
solid state image pickup device 30a of this embodiment are a key map showing operation of the 
charge storage in the solid state image pickup device 30a, and charge transfer. Hereafter, the 
charge storage and transfer operation of a solid state camera of this embodiment are explained, 
referring to these Drawings. As shown in drawing 3, the electric charge storage period in the 
solid state image pickup device 30a of this embodiment is divided at the two periods A1, i.e., 
exposure time, and the exposure time B1. The exposure time A1 and the exposure time B1 are 
arbitrarily distributed between the normal operation period and the vertical blanking period. 
Among the exposure time A1 and the exposure time B1, at least one exposure time A1, for 
example, exposure time, can set up according to the control signal S90 from the arithmetic 
circuit 90 shown in drawing 1, and by this, The incident-light-quantity-sensitivity characteristic 
of each divided exposure time can set up arbitrarily, and the sensitivity ratio during each 
exposure time can set up freely. 

[0033]Hereafter, operation of the solid state image pickup device 30a is explained in order of 
exposure time A1 and B1. The electric charge accumulated in each photo detector at the 
exposure time A1 in the timing of time T RQ1 Each photo detector PD 1 v PD, 2 , — PD, , PD 
, , PD 2 2 , - PD 3 , , PD 3 2 , -, PD m , , PD m 2 - Charge holding element OR, '^.^ 
each photo detector from PD m and V CR 1, 2' ' CR 1, n ' CR 2, 1' CR 2, 2' — * CR 3, V CR 3 2' — ' CR m 1* 
CR m t 2' ~~ CR m , It is read to n' Since this read operation does not affect the signal charge in a 
vertical transfer register, it is not concerned with whether vertical transfer was completed, but it 
can be carried out to arbitrary timing. The photo detector which became immediately after this 
read-out in the sky starts the next accumulation operation. 

[0034]Photo detector PD, r . , . . A . iL p n — pn 

1 un / m drawing i/ the solid state image pickup device 30a ], i' ru 2, i' * m, 



the photo detector of the party who consists of i* "'" ne cnar g e storage and transfer operation of charge 
holding element CR, ., CR„ ., — , charge holding element [ of the party who consists of CR 
. J, and vertical transfer register 30^ are illustrated. The figure (a) shows as an example photo 

detector PD, .. PD 2 ., — , charge holding element CR, from pD CR„ ., — signs that a 

m and i' 

signal charge is transmitted to CR 

m and i" 

[0035]Next, after the vertical transfer of the signal charge of a previous field is completed, the 
signal charge accumulated in the exposure time A1 with the photo detector of odd lines among 
each charge holding element in the timing of time [ to be shown in drawing 3 ] T R02 is read to a 

vertical register. As shown in drawing 4 (b), the electric charge currently held at charge holding 
element CR, ,. , OD 

1 corresponding to photo detectors of odd lines, such as photo detector PD, ., PDg ., and — i' ^ H 3, 
j, and — is transmitted to vertical transfer register 32_ j , respectively. 

[0036]Next, in a vertical transfer part, after performing vertical transfer by a party, the signal 
charge accumulated in the exposure time A1 with the photo detector of even lines among each 
charge holding element in the timing of time T RQ3 is read to a vertical register. As shown in 
drawing 4 (c), the electric charge currently held at charge holding element CR 

2 corresponding to 

photo detectors of even lines, such as photo detector PD^ j, PD^ ., and — i' j- anc ' — ' s transmitted to 

vertical transfer register 32_j, respectively. Thereby, the signal charge of the photo detector of 

odd lines and even lines accumulated in the same exposure time A1 is mixed in a vertical 
transfer register. 

[0037]Next, the stored charge of the photo detector equivalent to odd lines in the electric 
charge accumulated in the exposure time B1 is read from timing each photo detector of time 
T R04 to the ver tical transfer register provided according to each photo detector. And after 
performing vertical transfer by a party in a vertical transfer part, the stored charge of the photo 
detector equivalent to even lines in the electric charge accumulated in the exposure time B1 in 
the timing of time T RQ5 is read from each photo detector to a vertical transfer register. Thereby, 
the signal charge of the photo detector of odd lines and even lines accumulated in the same 
exposure time B1 is mixed in a vertical transfer register. 

[0038]As shown in drawing 4 (d), the signal charge accumulated in photo detectors of odd lines 
such as photo detector PD, ., PD 3 ., and — , is transmitted to vertical transfer register 32_., 
respectively. In [ the signal charge accumulated in photo detectors of even lines such as photo 
detector PD 2 PD 4 ., and — , as shown in drawing 4 (e) is transmitted to vertical transfer 
register 32 H , respectively, and ] vertical transfer register 32_ ; , It is mixed with the signal charge 

accumulated by photo detector PD[ of odd lines ] , pn anr | __ 

1 sent by vertical transfer, i' 3, i' ana 
L0039]The electric charge accumulated in the vertical transfer register at the exposure time A1 
and the electric charge accumulated in the exposure time B1 are held by turns by a series of 
operations described above. By and the vertical transfer after read-out is completed, the 
transmission between vertical register horizontal registers, and horizontal transfer. It is 
transmitted to the electric charge detection amplifier 36 at a time series, the result of electric 
charge detection is amplified by the output amplifier 38, and the signal charge accumulated in the 
exposure time A1 and the exposure time B1 is outputted as the picture signal S30a. 
[0040]Thus, the light volume-sensitivity characteristic which shows the exposure time A1 and 
each signal charge of B1 to drawing 5 (a) and (b) from the difference in each exposure time to 
the amount of input light is acquired. And addition/compensation process is performed to these 
signals by the digital disposal circuit 40 established in the latter part of the solid state image 
pickup device 30a, and the light volume-sensitivity characteristic shown in drawing 5 (c) can be 
acquired as the characteristic of the whole solid state camera. That is, since the exposure time 
A1 and the exposure time B1 can be set up arbitrarily, they can control arbitrarily inclination of 



the sensitivity characteristic corresponding to each exposure time to be shown in drawing 5 (a) 
and (b). According to this, as shown in drawing 5 (c), inclination can set up the light volume- 
sensitivity characteristic of the whole solid state camera arbitrarily, and it can realize the 
optimum control of a dynamic range. 

[0041]In the solid state camera of this embodiment shown in drawing 1, processing of integration 
treatment, peak detection, etc. is performed in the luminance-signal detector circuit 80 to the 
luminance signal S40 from the digital disposal circuit 40, As for the detection signal S80 from the 
luminance-signal detector circuit 80, in the arithmetic circuit 90, the luminosity of a picture, the 
judgment of contrast and a backlight state, etc. are performed. To the image state judged in the 
arithmetic circuit 90, speed control of an electronic shutter, and the mechanism iris control of 
the object lens 10, Or the control signal S90 which performs gain control of AGC, etc. is 
generated, and each control is automatically performed according to image pick-up conditions 
and the image pick-up purpose by feeding this back to the object lens 10, the timing generating 
circuit 60a, and the digital disposal circuit 40. 

[0042]With the control signal S90 generated in the solid state camera of this embodiment which 
has such a feature according to the result which carried out data processing in the arithmetic 
circuit 90 based on the detection signal S80 from the detector circuit 80, and it. The sensitivity 
ratio of the exposure time A1 and the exposure time B1 can be set up arbitrarily, and the 
dynamic range of a solid state camera can be optimized according to an image pick-up situation, 
the image pick-up purpose, etc. For example, as shown in drawing 6 (a), the contrast of a picture 
in a small and state dark to the whole. It is possible to consider it as exposure setting out of only 
the exposure time A1, or for the contrast of a picture to be small as shown in the figure (b), but 
to use for the whole the signal with which it is accepted whether the sensitivity ratio of the 
exposure time A1 and the exposure time B1 is made the same exposure time A1 (or only in case 
of B1) m the bright state. The dynamic range of a picture is improvable by enlarging the 
sensitivity ratio of the exposure time A1 and the exposure time B1, when the contrast of a 
picture is large as shown in the figure (c) on the contrary, It is also effective to change the 
sensitivity ratio of the exposure time A1 and the exposure time B1 according to the degree of 
contrast. 

[0043]According to this embodiment, as explained above, the solid state image pickup device 30a 
is irradiated with incident light via the object lens 10 and the light filter 20, and the solid state 
image pickup device 30a divides exposure time into plurality, generates the picture signal S30a 
according to a storing signal electric charge in each period, and inputs it into the digital disposal 
circuit 40. Level and Vertical Synchronizing signals HD and VD which were generated by the 
synchronizing signal generation circuit 70 are supplied to the timing generating circuit 60a and 
the digital disposal circuit 40, respectively, A timing generating circuit generates the 
synchronized signal pulse signal S60a according to it, after amplifying by the drive circuit 50, it 
inputs into the solid state image pickup device 30a, and the operation timing is controlled and 
the digital disposal circuit 40 outputs composite video signal S VDQ which added the synchronized 
signal to the picture signal. The luminance-signal detector circuit 80 detects the luminance 
signal S40 from the digital disposal circuit 40, and outputs the detection signal S80, The 
arithmetic circuit 90 carries out data processing of the detection signal S80, and the luminosity 
the contrast, and the backlight state of a picture are judged, Since the control signal S90 is 
generated, it feeds back to an object lens, the timing generating circuit 60a, and the digital 
disposal circuit 40 and exposure control is performed, according to the state of an image pick- 
up, optimization of a dynamic range is realizable. 

[0044]This invention is not limited by the embodiment mentioned above, can set two or more 
exposure time, i.e., an electric charge storage period, for example as per pixel, and can apply it to 
the solid state camera each exposure time or at large which has a function which can control 
setting out of one exposure time among those at least. Although the electric charge storage 
period was divided only in two periods for simplification and a solid state camera which controls 
the exposure time of these both, and a method for the same were taken up in the above 
explanation, It cannot be overemphasized that this invention is applicable to the imaging device 



which this invention is not limited to this, divides an electric charge storage period in two or 

more periods, and controls each period or at least one period 

[0045] 

[Effect of the Invention]As explained above, according to a solid state camera of this invention, 
and a method for the same, the sensitivity ratio of the exposure time divided into plurality 
according to the decision result of an image state by setting up arbitrarily. Since the balance of 
the light volume-sensitivity characteristic of an inside low luminance area and a high luminance 
region can be set up freely, there is an advantage which can optimize the dynamic range of an 
imaging device according to the situation of photographic subjects, such as a backlight state and 
size of contrast. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 Jit is a circuit diagram showing one embodiment of the solid state camera concerning 
this invention. 

[Drawnft2]ft is a plot plan showing the internal configuration of the solid state image pickup 
device in this invention. 

[Drawing 3]It is a wave form chart showing the operation timing of the solid state image pickup 
device in this invention. 

[Drawing 4^ is a key map showing operation of the charge storage in the solid state image 
pickup device in this invention, and charge transfer. 

[Drawing 5]It is a graph which shows the light volume-sensitivity characteristic of the solid state 
camera of this invention. 

[Drawing 6]lt is a key map showing the luminosity of a photographic subject, and the situation of 
contrast. 

[Drawing 7]It is a block diagram showing an example of the conventional solid state camera. 
[Drawing 8]It is a plot plan showing the internal configuration of the conventional solid state 
image pickup device. 

[Drawjng 9]It is a wave form chart showing the operation timing of the conventional solid state 
image pickup device. 

[Drawing 10]It is a key map showing operation of the charge storage in the conventional solid 
state image pickup device, and charge transfer. 

[Drawing 11 Jit is a graph which shows the light volume-sensitivity characteristic of the 
conventional solid state camera. 
[Description of Notations] 
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mzn^^ zyyx±mim-$titi:WM%±.mmm$m 
±12^ 2 fflrsmmvm 30^ 5 > ?"7-±i2§ft*7 

im-Min 1 6 ] ±12^ 1 ©^7 5>^-e±ias3fc*?K: 

[»*rii 7] ±f2ff2©*7$y^7 ±j 
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20 



KfWW 1 0-3 3 6 5 2 5 
4 

tictwi2nrc*mmM :: fic&-DX±m~? h v vtx 

fe*^f«7k¥(B3SjRiFfc:«fc^T±iBv h U -y ^x©^T;' i ^ 
r^^J^;:!|!Ei&u ^mmmiwntbxmtit^mmm 

±I2it^i§af»re±% < t fell 1 2 »l©;: 

OJDSBIBJKiJ'ffl L N ±I2H^fI^(njS CT±b2^»J L7c 

sm^xmmtft'm^.mmmmmm^imL, 
m 3 o*-f ^ y^T"±f2{*j# snfctiow, fsss^-ro 

M MA L fc ■AWl^t I;,I2 iTf; jl i|g 7 $ejM L , 

m 5 ^ y?xHm.'fiv>%%m=?imm Ltcmmtt 
mim 1 9] ±123? 1 ^±^yT±f2§>teig±{c 



%1 1 /cvili'Hj^^h.iSvLci'Jjffil.'f f-m^m L fdfe, ±,12'S 

7»fcss?nrv«si»*^ 1 8i2«c<D@^s^go 

Clt*S2 1] ±l2^2 0^7 5y^-e<D$SS»l^tD 
ft, ±I2ME^*7tcJ;i9-[H]tD|E^®if^ffl\ Ie 
m=&$E^*70*?t*±|3^ 3 © ^ -r 5 > 6 n 
30 Tt/ctlftil^t§llSl 8 f2*g©Hf*»jS»gg© 

2] ±12^ 4 mmm^oy^ nmmm 

[%f3©Pffl*:IM] 
[0 0 0 1 ] 

rt±* < i: fe-oomifflt£:fetj-58!3ti^ia*Sijai-rs c 
i:K«fct)s *SSBlOA*f)t*-jBSWHt%f|iiJ»L, AM 

ytmcttbx mm l ic < < , 5 -y ^ u > ^^ja < 

[0 0 0 2] 

[f^*©Rffi] CCD (Charge Coupled Device:*^ 



5 

m l rzi, \ i}mim!f&m<DMm, } , »;k wa u mmi ? s j 

[0 0 0 3] 117 HUfiWJ^ 

? 3 o , m^wmsa a o , mmmrn so, * >r s y y 
%$i®m 6 o , mmimm^mm i o , ws^ttsii 

£§8 0teJ;f/il@B9O(a &*l«StlT^*. 

[0004] mmm^m^m i o t <t t> ti^ppuwi 
HDi:Si:iwiwfi*f vD^n^n^snSo *-rs io 

fWf, } if H D fcj; tf SHITO i*f v D £|amu LTftft U 

xf.i-j-s 6 0#%3rf£ oti, #-r$>y 

[0 0 0 5] Sfltf**1*fr5©A*fofcM\ tm\yyX\ 

ois&zsy£¥7 4Ji$2o%frLT mimmm-f- 3 0 tc 

>^t% x®Kmfc)&\zrcm.%m%T*h%mmm s 3 

km o(i. si#aH&x? 3 0 oymmm^zvm l 
t, *ntrajw<i^«*i5iiS7 0)o«'.^'kS'-i".i9H,is;n 

vw i:LT[iiM-5„ 

[0 0 0 6] WtWn''j-^lHlES8 ott, fi*f M§!Sg 4 

F, ¥(Citfftfi^i:^9) S 4 0#§ttT> =tn^¥M 
U tlliftM^S 8 Ofctitt-TSo iHWOSS 9 0 t±, iff It 30 

fi^?fe'0K8 o*^<d«s^s 8 o£§w-t\ 

£ff 3 o WSte*C*Si;T N >y £X t:°- h*Jf> A G C 
©Kjefcfr 5 MISHIT S 9 0 L, fflglsyX l 

0 , * 5. y vwl ihJK 6 0 j; <s^«ia@is 4 0 tc 

^ft^ftim U c to 7 -r — K/^y ^ t i t) 
If 5 o 

[0007] ass, fie*«Hfta»SHfc:ffli/^n-r 

1/ ^ 5 taf+MftlR? 3 0 OWit^^fEllBlT'ife § o 0tk 
f<fc^c, ytu^mj; (■ 3 0 1± % vmj* X WcBEg$ 40 
tlfcMt 0j*.(£, (mXrn m, nttiEfiftT?**) 
fflOSftjU^PD... , PDu , P Di.M , PD 
2 .. , PD, Z , -, PDu , PDu , PD 
... , PD..2 , -, PD.,, t«fc0«l**tlTV^S 

^ISttP,tlTi/^KiM*?^P.*§SB$5iMgP3 2, H 

*> 6 * SzkTKS&iS 3 4 , 7j<¥^^g[5£D^iS{C^^ 
etl, lt^j<Dli«^tH-r§lt^t±i7'y7°3 6, 
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T, V h 0 v ^ X£D?iJ73[p]^E«^nT^§ n $l<Dtm 

m : ?3 2 : , 3 2,, 3 2 „ ic^D^^nr^ 

[0 0 0 8] fi|J%, @f*Sf«?3 0ti-KW^>^ 

[0 0 0 9]f^I?-PDu , PDu , -, PD 
... , PDz, , PDu , PD:u , PD« , 
-, PD.,, , PD.., , -, PD,,, m 

mm mwmmmm) *p ic xm LttytM t js u 

^ b ©(dj^fi^ti, BH*fiifi^-F 3 0 £ J: D L/cifi 
^ff5f S 3 0T$>5 3 

[00 10] 19 «Laf«im7- 3 0 <DW}ft$'( 5 y^" 
£^f«JBia, Hi o !.i|,':-'f/^Hf ,'• 3 o >:m <y^M 

9 L/.Tsi'Jj 5 fc % y«^!t);|,T A k:S)t8|J©#S^t*?fe:* 
L fe«ffi*^|ffl T n , O ^ 5. > ^"TSil?E3llg[5£DK 

7 b/cm©SB79 TWftT ^ i: 

SDtt7v>+>^wntttfT5 cfctf-et&i/v, 
Sfc, C©M*tiJ LE^^St^^/cS^^Ftt^ 1 7 

[0 0 1 1] P-B3tWlfflAK*a[$nfeli#«^fO 

$ek! *3 «t tf e iot, is^ia a t s^mug b 

3 6(c fe^ $ m<M m JM^W iVJiryyn hu:^ 
otgjistu wifi^ts 3 o i: LrmtiztiZo 

[0 0 12] 

*OH#S«gH{£:tei/^TS, l 7Y-;1/F©iii^^#| 



(5) 



mil 1 1 0-3 3 6 5 2 5 



uoizmzzttf-e ant;. \mm^<o» 

[0 0 13] H7tc^-r«fc-5Ki. fl^MllS&4 

0fr6©jt|®f|7rS 4 0 tt»fi^i#tftiSllK 8 Ofcfct^ 

10©y*7^'J S Tcii A G C <D^'7 

)i/<omwiz£ o a t it, X7 

[0014] *mm&, *^«<mui:a*T4?nfcfc 
mcftm2tirz®KmM<Dmmttz&mic®%.? zzt 20 
WM. it CT^-f y 7£:iiii{ k t? * § mfom 

[0 0 15] 

[»&«$ t 3 fc *6 ®] ±IE Wt-'mt^Y?^: 

ih*'>& < £ 1 mrstm 2 SHiac-ooflBiHt^aij 30 

[0016] *wrx\z, ftmiciz±mmmim 
s««^a*wu \-m\m mu. 

zmmm^&t, ±mm 1 mrsmrmnm 1 ©#7 5 
y?x±m^ftm?icwmLrcmffi*±mim^mcfc 40 
3^ L«^?^, m 2 © * 7 = y^T±iE*f5fffi^¥g(c 

mmmjmnm 3 <d*7 ^ y?x±mm 2 to7^7je 



[0 0 17] Sfc, *&l$i©Httffl»afl«, 

77 6 a § s^gp i: , ymfaicMfti r±ies^gP(D^ 

7 5 © AftftSK JS CT±H2'g7 , 6^^ t gift Lfe*?$* 50 



mm, i ' i^^-r § mi m t , AM\mmmm^ 

{mmt, ±mm 1 wKHTmoi? 1 5 y j >x 

% ±ia«iifii«p Lffijt $ m 2 o £ 5 > 
^'^ ::^vm mu urn ?nr^? ft^^iitESifi 

te&WotESSIS^fcfE&U ±IBS 2 SHH»7»Offi 3 
<D*-(^ yfxmm 2 J:iE^7tsl5©S»7- 

[0 0 18] Sfe, *«^©HftSH»SllH:, BSSRcTl: 
? 6 a § S)t gp t , &\ ft fnj 1 3 a o T ± E§)tg[5<0§ 

o fei^^ j'/j 1 8 a <i i: , ±fE 

fei^ l t , m&m (ommm ^ tLxmjjt% mmm? 

t i w&tw,2 mmtor.-D^mm^m l, ± 
'>ft < 1 1— ooj«ia©*^ffl*fii!i»'r saKt^riffliw 

1 Wr H Wtc±fES)tgp«S^7fcS^L/clHit 

7 1 $5^ l, % 3 (D * 7 5 > ?x±mnffitm^mcu 
^7m©m 4 5 y>?-Tz%mb 2 »»fc±f2§ft 

ffiwSHRfTOS^*?^:**! L fc*#^7IESEfs^gP 
Ofi3S*?fcg36L, m 5 ©^-f 5 >7-?±IB^ 2 TO 
7 £ ±f ES)\»M^f <0§t£ J??7 £ S« L /cH^*± 
IESii!tEJgg|50^m7£$5^-r S $5£ftC«7K i: * W 

[0 0 19] gfc. *%W«|SIf*^SSOJi^ffi 

T^7t*7K«#^S«L, gffltfc«^$5^7^ 
7bT$S^L, fflftfl^^: LTtB77a o ±HE*^» 
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[0020] Sbt, *i%wom<*Mmmm<D®m-K& 

fifi u Mm l fc«rt ^...hie^^*?©^ c t tugs 
& L, ±f EHilfe^*-?^ iossntt few*** 

UT±lS^SiJL/c»OF t 3, '>&< fcfe o<E>»!ltfl<D8$ 

IHS*SiJ» U ±IESB l aBM«7»©» l f i>^/ 

>7t hieffi^?n/c«^©rt, fssfT^STtn^TS 

^j^tom 4 0*73. yy^mi^ym^mmis 
rcnffi*±mmmzMM=?-iz- mm u % sot^^y? 

[0 0 2 1 ] *?«icj;n«;\ Elf^JifigB^ififfl^ 

A*f tt«*5 «fc L^Jf^-fA Jt» B if K JS D T ^tScic 

SgtO £*7 7 5. «y * U > ^0«jg{t*<^T7 1 § o 
[o o 2 2] Uf*i*'j(-. 'vij.1 if s 7^-7(77)- ".nv 

Slfe <fc tfil^-f § Silted U 7X * , gjSteag U 7X 2 
u i>" x * b ft § \mwu\ .•• t , 7K¥$kj1 us/x* 

^ 5 to 7c sift fr# ©fifii #*«is-r s 
777711* en, «ffl[#aotti!ag*{cjES i;T#*jsn 

[0 0 2 3] »9J?nfeffl»OSBIffl©B3tl^|ffl% 

-)t}R7 cT 4: E ^n-T ftogftHS^ogareffifc— i^ffiSp 
7 5 VtiM'ftifM F^IStf s. nr V > 5 o $Jx. fi, -ffl t L 
T, ttftStt&IHltf $ 1 fg 2 JBffloroKttf ij L 



(6) mmW- 1 0-3 3 6 5 2 5 

10 

iitte^»7 l rcfto® 2om$> j: urn 3 <d 
10 a t»#j$nfc*»oj(Biio«««fifflj!)<ffi«{«:ia« 

ESEfc: ax^T t , ^"7 7 5 >y v V y i/tommtifimtZ 
[0 0 2 4] 

^JoH(*}f#gB«, tmisyxi 0, 

iW20, Hf*Mi^73 0 a, ft«ilfi]S&4 0. |g 
fitftsIfiS 5 0, f l y-'/n'WM 60a, |:il!ltjf,i".J ^'t- 
20 HB7 0, ff/Mi^jg[§lK8 Ofe«fct;giil¥lii|8S9 0t 

[0 0 2 5] *^ffirBi g ,(D@i*S^gHfi, 0 7^77 
ffi*OH(*»«®Bfc«^«fc, @f*Mi*73 0 a, 

^75 y^wiLum 60a *^ar, fHio«ifi8ai5^j±a 

(SMCHESt^DlifiSSnTl^o fate L, 

^77^-y^lxyi7(D«ji{t^IiL/co S/c, 
fTt>n/t[ilf*ji^7-3 0 afjft^7^y7^FfjiJf#7§ 
/ci6, ^75>^^[H]ES6 0 a«7ntJSi;/cSM^ 

[0 0 2 6] HI t777@f*MigH^fc^T, HJfflff 

^g^ium 7 0 «fc 0 Tk^raffi^H d t mmm\m 
vDA^n^nfg^^n^o ^7 5>^4@K6 o a 
a [Hjwfi 7 0 ^5 (Dimw\m\m h d » <t # 

40 Sitlim^VDtRSBUTilffL, HftlifigH^f* 

(Dmi^2y^y^^mM-t^mW]^)i7.m^s e o a* 

5g^7§ 0 |gij0£S5O«, ^7 ^y^40S§6 0^ 
SOli/^l/^S 6 0 a**^/»iifgLT, @ 
{**§{il7P 3 0a {c A77§o 

[0027] mmtMtfafrboMim&s tmvyxi 

0 J; 7 r 'I ^ 2 0 * f r L ~c '.M'ifiilf*^ j - 0 a 
tcisj^n^o i{*ISi?3 0a7 ,ra0l^5O(c 

«fc om^ntamwi^jixm^s 5 ofcjcoassufe* 

7^>7T\ Al^» \C fS Hfffi^S 3 0 a££fi£ 
L, f,i-ij«l"ll^4 0{c|H.7jf§ o f,f''J«l'>|£§4 0 
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ti> m^mmm? 3 0 frzvmm, v>}*mm lx, 

[0 0 2 8] iWjWtM«£8 014, ft WI@£g4 

WS-Srlf d o WSUSSKJSUT, v'-r y fcf- KflW 
DP, WWf U >X© ;>< * 74 U XffiiJ tt A G C 
>»5rt : f9fliiJMi W S 9 0£?g£L, 
0 , * 5 > ^fg£|sli8 6 0 a l>XTf J .l-.ym.l''M 4 0 

[0 0 2 9] B[2tt**6l6JgffiKte^S@#S8«*?3 

o a<Dnmm^^twmmxh^o m^xdic, m 

%»m£i i* 3 0 ati, vh^ Xtt£gBg£ftfc^it 
mZ-li, (mx n ) fE©§^*?PD,., , PD,, , 
PD,,, , PDn , P IK. , PD».. , P 

Da. , pd,,, , pd,, -, pd,.„ icx^m 
f&ztixi^gytgKtttib, z &ic&yfMK&&yeM : ? 

^ticWMU^m^C R,., , CRu , C 
R i-n , C R 2 ,, , C R 2 . 2 , C Ru , C 
R3.2 , C R,,, , C R,, , -, C R„ tf&tt 

bti, cmcx-D x&mmBmoMfammmx \t^n 

Bits SJtSPOW^lRlfcaftoT, ftoQfflZt 
{C^tt5)tlTl/^$ij^*-7-^5^§^II$E^g-|3 3 2, H 

lft7fr 6 * § 7k¥m& 3 4 , *5F(ESI95©»4Sfc:|g:it 

&n, «^ow^^a-r5m^tH7>'7 p 3 6, 
zft^ftmifibftx^Zo 

[0 0 3 0]f»7-PD„ , PD,, , PD.., , 
PD„, , PD.., , -, PD1.1 , -, PD,, 

pd... it, mxn, mxmimncxftiLftWtUc 
j£i;Tm£«o*^*«-rs7* h?4t- k&h© 

R1.1 . CRu , C R,„ , C Ru , C 

R« , C R3.1 , C R 3>2 , C R„ , C R 

..» , -, cr,„ gytm^immLrcmffiit-m 

ff , $ $ ft fi* + $ K £ 9 5 c t #>7? 

[0 0 3 1 ] Sit|g^grS3 2 « % $J;U4\ V h U 

OW^tEHStlT^SnJIjCfia*? 3 2-, , 3 2 
■ 2 , -, 3 2-,, tciDfg^^n, feSHT-te, #iJ;UiV 
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^'x^tj;D«?nn^ 0 -xt-fc^iii::? .1 it, not 
rnmBfrzomzftx%tcnffi%7k¥?j$) (g-ytm^w 

[0 0 3 2] g 3 fi^flfcfl28g(DHft:flt£ig? 30a© 

©jfF * -r 5 > ^s^-r &® m 4 «@<*}®fi^-7- 3 0 

T3 0 0 3£*Tcfc?k:, *'M«l^[aftjiff*7- 3 

HA 1 tlWB 1 fcfctflUSftTVS. flTtWA 
1 i:S7t»B 1 li^?®j^MHi:iEil7"v>^>y 

)tfflrsB loft, d>^< it— 3©*)tjwia, ffjAtf, 

MTtffifiSA 1 #0 1 fciS-f iSff@B9 o^.5^;i;i«Ui:- 

20 &Rftmra©ra©iK£j±tf @ s t mmx t § 0 

[0 0 3 3] WTx S^IW^A K B 1 ©)lT-@f*Sfi 

if3 oaoiftsiwts. a^m^A 1 

f^#rtt L /cVU^i^H.'f |/'J T i», <D$4$.> 7X&%ytm 
f PD:, . PD,, , PD„, , PD2.1 , PD 
2 . 2 , PD3.1 , PDu , -, PD,, , PD 
..2 -, PD... t> ZtirtKDgKmTlCf&VXMV 

^ tix i^-Ammm-f c r ,, , cr„ , -, cr 

... , C R 2 ., , C R,,2 , C R3.1 , c r 3 . 2 , 
-. CR,, , CR..2 , CR,„ (cM&tH^n 

AHcfabST, &MO$4Z>yXfio£ttfuJffi.X& 

[0 0 3 4] a 4 @f*Sfi^7 30a t*3tj-§§)t 
ifPDu , PD,, , -, PD„ ^S4«-fTO 
S^?> TOSf$*7C R,., , CR,, , -, CR 

^3 0- <Dnffimm&£mmW]tt*m7ikLrct><DX3o 
40 § 0 raa (a) a, mt lts^ji^pd.., , PD 

«•« • -. PD„ ^StMifCR,, , CR 

. cr,, KM#*ffia*ej&sfts*?£^L 

[0 0 3 5] ^tc, M(7^-;b FOfl^H^o^ite^ 

04 (b) fC^-Tdi^K:, §7t*7PD,., , P 
*?CRi, , CR 3 , , •••£fiiJ$£ft-tV3*ffitff- 
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ft J E f ftSii<6SUS>X*3 2-. fcfc^ftSo 
[0 0 3 6] HB:$E^glUcfei>T, SeieiM^- 
tT#?Tofc&fc, SHTb «£7 5y77ft1i#{£f# 
it7<m «afi=©SJtt*?{c<fc»3 8S^S8^A HcltSj 
Lfdl^SWSit l^X * fctt*tf|* ft*. 0 4 
(c) U/j';-fJ;d:--, SJtSR^PD... , PD,, , •■• 
Ki iT<offl8H r©£ft* rU~. tffg Lf,m{W& r C R 

^ , cr,, , •••!.: ft; f.vi'n-ci. ^mm^h^nm 

[0 0 3 7] £|c % fltftWIftlB 1 (cM^nrc.fir.if© 

<d * 7 5 > 7&§«-7fr e> f-n^nosftjR^fcjs u 

T 6 ft t i ^ SiitftS u 7'x * (e: £ ft * 0 j e 

mmjm cot ^ s. ywmmm b i .cwnsnte* 

!ft ««M]B l £l£«;£ft;fe$SfTfcffl»?T<D§ 20 
»?(Dfi^«Mti:Sil^b^X^tcfc^T^?ft 

■So 

[0 0 3 8] 0 4 (d) fc^-f^fC, §t£*7PD 
... . PD..i , ■•■&£©«8ff«Dgftig?fc^«Lfc 
fl^-W^'^ft^'ftSLSilto^b^X^ 3 2 i tc$ral£ft 
S 0 0 4 (e) ICTR-f^vlC, §^7-PD 2 ., , PD 

^ft^ftM^i^x* 3 2-, SUES 
uvx^3 2-, tcs^r, mmmrnxm^nr^rc^m 
ff^s^7-PD,, , pd, , -icxK>mnLrcm 30 

^Wfffcig^SftSo 

[0 0 3 9] W±&^fc-a©ftftsfc:,fcoTgilMEi8U 

>73 6Ms3££ft, *^ttO|gH^ttl^r>y3 8 
£J:»3ttlS£*U afift^S 3 0 ai:LTtttfj2ft«, 
[00 4 0] lOJ;?^ IWAK B 1 ©^ft^f 40 

}t«^^LT0 5 (aK (b) tC^-TJtM-JBS^tt 
tf*S6ft«o ^LT, @f*JI{§fS7 3 0 a©»®fcfa*t 
5 ft T t^S ft #ffla@BS 40tC«toTCftS ©{§*§£ *f 
LTAnH/ffilEfflStffffcft, Hf*JI{fj$IB£{*©#tt 
£LT, 05 (c) fc^t-^HffigftttSfiScfctf 

t**s. sp^. r^bba i^wmb i «fiM 

fcR£-?*Sfcii>, 05 (a) fccfctf (b) fc^ti? 

tc, ^ft?ft©ff^«jii'ytc^iSLfciijs#tt©#it^fi 
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[004 1 ] 01 ic^t-^mmimmmmmmm^fs 

fa^mais]E§4 0fr5©WffiM# S 4 OttWMI 

mwmzft. m&im-^mm sokz <D®$.m% s 8 

0ltTMU^9 OfctJV^T, ffi*OW«S-^3> bvX 
K SMoW£4Wfcn5. ?Ig@K9 0(cfc 
^T-f-iJ^?ft/tLljfi«fit ft LT> * j'^-v v $0)X¥ 

-vmw^imuyxi 00^*77 uxfw, 

A G C ©77 £*?t 9 flPJIHHj } ff S 9 0 W£.m 2 

fts Ctl%t#U>Xl 0, ^•Y$y^»6 0a 

k> , * ft ; pft©aij»^»«^ffte«fct?««@ W(cjSi;T 

SldWtctffcftSo 

[0 0 4 2] C CD «fc 3 aifa^^tf «**ffl®J|g«D@# 
ifgftfc'^t, ^S0£S8 0*^O«iS^S 8 0 
43 <fc r/'^e ft tc S^l >T®g@g§ 9 o -eis JM&H L fcgS 
Km UT^JS L/c$iJffilfI^ S 9 0 t i o T, gft&R9 A 
1 iiMTlcmPEflB 1 »JgEfitfc*ftSE^SS"r«Ci:^T7 
* , J: VMS* § Wfc 4 if JSS U THftSfiS 

h«d t^'^uy ^'^MJifb-r 5Li^t*t§„ M 

Afcf, 0 6 (a) {c,7-ri3^lB»(D3>hvXh^/jN 

?< ao±f*tHi^mi7«, M^iarBiA 1 cd^cdis^ 

S/g^LfcO, f^0 (b) OJ;3taiffcD3>hvXh 

fifjr^B i o«an:si«!ii;fr*^»3te»iifflA 1 (»? 
</ Hi b i id*) (nim*m ifc^-rzct mmx*& 
•?>o swtiwiia ( c ) tc^-r<fcdtijff'D3>'hvxh 

^ti/^tfiS^RgA l i:»)tSBMB 1 <Dmmt 

<-?%ct vmm<D^-r 5 -y ^ u>^^#-r 

§ ' i: ^7 1 , n y Y <y x h ©fi^tcfS UTByefflM 
A 1 43<fct5M7t»B 1 OjBfilt*Sft*-a-SC feW 
?ATSSo 

[0 0 4 3] WlBJ5L/:i^;, *^SfiJgHfCJ:ft 
ti\ Al^tiWfeUvXi 0, )tf7-{;l/^2 0%/ft 
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